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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTHUECKOE  MbIIUIEHHE,  (OpMHPYEMOE  MpU  U3YYEHUU
OOy4YarOIIMMUCS TOHSITHUIHBIX OCHOB I'€OMETPHUHU, IIPU JI0KA3aTEeIbCTBE TEOPEM H
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEIIEHUMU 3a/1a4 €CTECTBEHHO-HAy4YHOTO IMKJIA, B YaCTHOCTH
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  oOecledYeHUE  BO3MOKHOCTH  NPUOOPETEHUS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJlayaMu Kypca TE€OMETpHHM Ha YriayOJI€HHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne NPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpBHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

dopMUpOBaHUE TMPEACTaBICHUS O MPOCTPAHCTBEHHBIX (UIYypax Kak o
BAKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBATh U H3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M MX OCHOBHBIMU CBOMCTBaMH, 3HAHHE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSITh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MUpE MHOIOTPaHHUKMA M Te€Ja BpalIEHUs, KOHCTPYUPOBATH TI'€OMETPUYECKHE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMupoBaHHE yYMEHHS BIAJETh METOJAMHU JI0Ka3aTeIbCTB U aJTOPUTMOB
pELIEHUs, YMEHUA UX IMPUMEHSTh, MPOBOAUTH J0KA3aTENIbHBIE PACCYXKICHHS B
XOJI€ PELIECHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUN U POJIM aKCHOMATHKY B MPOBEJCHUHT
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  TPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEM,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAINN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukun», «Tema Bpamenus», «BexTtoppl ©  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
IPOrpaMMBbl, pacHpeleEHHBIM IO ToJAaM OOYy4YeHHs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIO/IEHNEM TPUHIIATIA TTPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIFOYATHh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, o0pa3yst MPOYHBIC MHOKECTBEHHBIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTth  ychmoBus i auddepeHumanuu  oOy4eHHUs, IMOCTPOEHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOMIMXCA K TPOJOJDKEHUIO H3YyUYCHUS MATEMaTHKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 gyaca: B 10 kimacce — 102 gaca (3 gaca B Henento), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasl, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAMBIE B IPOCTPAHCTBE, MAPAJUIEIBHOCTD TPEX MPIMBIX, TAPAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTD IJIOCKOCTEN: NapajuieiIbHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMON U IUIOCKOCTU: NEPIEHAUKYIISPHBIC NIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXIpaHHbId U MHOTOI'PaHHbIE YIJIbIL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpanHuka. [Ipusma: Nn-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiiime mnyTd Ha TIOBEpXHOCTHM MHOrorpaHHuka. Teopema Oilnepa.
[IpoctpanctBenHnass Teopema Iludaropa. I[lupamupa: n-yroibHas nUpamuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne O mpaBUIBHBIX MHOTOTPaHHUKAX: OKTas3Jp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOWU IPU3MBI.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPHUs NPABWIBHBIX MPU3M, CHMMETPHUS NPABUIBHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOpPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOXKEHHH BEKTOpa IO TPEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpalmenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTelbHas IUJIOCKOCTh K cdepe. M3o0pakenue Tten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MpU3MBbI, HWIMHIPA, MUpaMUIbl U KoHyca. O0BEM I1apa U MIapoBOrO
CerMEeHTa.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, chepbl, BNUCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUYEHUI: METOJ| CIIE0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ NEpEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cUcTeMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBwxenus mpoctpanHcTBa. OTtoOpakenus. [[BrkeHUs U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXXKEHUN. BuIbl [OBWXKEHUWN: TMapaulesbHBIM MEpeHoc,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYL MPSMOIL.
[IpeoOpazoBanus nogaodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHM,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIo Hapoaa, cOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3iu4HbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS NPUMEHATH MaTeMaTHYeCKUe 3HaHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATHAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MATEMATHUYEeCKUX 3HAHUU IS peleHus 3agad B 0O0JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKHW U OOIIECTBEHHOM  MpPAKTUKH, TOHUMAaHHE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYIO M HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSITHUWA, OTHOIIEHUNH MEXKIy TMOHATHUSAMH, (DOopMyIUpOBaAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIC, EAMHUYHBIC, YaCTHBIC U OOIIIHE, YCIOBHBIC;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, JEAyKTUBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BBIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUNA HMHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 0ObEKTa, SIBICHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUTsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATH HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEIIEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesIMU  OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOIO TOYKY 3PEHHS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIAThL CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IpOEKTa, CaMOCTOSATEIbHO BBIOMpPATh (QopMaT BBICTYIUIGHHS C Y4€TOM 3ajad
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM MMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILAEMBIX JIEMCTBUI M MBICIHMTEIbHBIX MPOLECCOB, UX PE3YJIHTATOB, BIIAJIETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HaNJIEHHBIX OIINUOOK, BBISIBIEHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJIb30BATh NMPEUMYILECTBA KOMAaHAHOW W MHAUBUAYAJIbHON
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHCHUSI HECKOJIBKHMX JTIOMICH;

y4acTBOBaTh B TPYHNOBBIX (opMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUSIM, CHOPMYIHMPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATH AKCHOMBI CTEPEOMETPUHU U CJCACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXJY IMPSMBIMH B MPOCTPAHCTBE, MEXIY HPSIMOA U
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KIacCUPUIMPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHUS  JUIS
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHHS] MHOTOIPAHHUKOB PA3IMYHBIMU METOJAMH, BBIMOIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPHUPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
durypsr;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKa3aTelIbCTBO MAaTEMAaTUYECKUX OTHOIICHHA U
HAXOXKJECHUE T'€OMETPUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1ay;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTexax U pucCyHKax;

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBATh PEANbHBIE CUTYAllMH, MPUMEHATh HU3yYCHHbIE MOHSTHUS B
npolecce IMOMCKa PEelIeHHsT MaTeMaTH4eckd  c(opMynrpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH M TeopeM, ammapara ajireOpbl, peuaTh MPaKTUYECKHE 3a/1ayH,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTH PyHJaMEHTa Pa3BUTHUS TEXHOJIOTHM.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C IWUIMHIPUIECKOM,
KOHUYECKOW U c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4YEHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHHS TEJ BPAILCHHS;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

CBOOO/IHO OIEpUPOBATH MOHSITUSIMH, CBS3aHHBIMU C KOMOWHALUSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBaTH HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelarbh reOMEeTPUYECKHUE 3aa4l Ha BBIUUCICHUE YIJIOB MEXIY MPAMBIMHU
U IUIOCKOCTSIMU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUsT MHOTOTPAHHUKOB M TEJl BpaICHUS MPHU
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapajuienbHO U NEPHEHIUKYIISIPHO OCH), CEUCHUSI KOHYyca (TapajuielibHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPUYECKHE (aKThl JJSI PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBA B IIpPOILIECCE IMOUCKA  pEUICHUS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne HaumeHoBaHue pa3iesioB U TeM Kommecteo wacon duekTpoHHbIe (L (pPOBbHIE)
n/n NPOrpaMmbl Bcero Koutpobire o0pa3oBaTesbHbIEe pecypchl
padoThI
1 BBenenue B ctepeoMeTpuio 23 1
5 BsaumHoe pacronoxenue npsiMbix B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3 0
MIPOCTPAHCTBE
4 HepHeHHI/IIEYJIﬂpHOCTB MPSMBIX U o5 0
TUTOCKOCTEH B MMPOCTPAHCTBE
VYTl ¥ paccTosHUA 16 1
MHororpanHuku 7 1
BekxTops!l B IpocTpaHcTBE 12 0
8 HOBTOPGHI/IG, 000011IeHNe U CUCTEMATH3AIIHS 5 )
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrporsmsie  Tpakruseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHanmUTHYECKass TEOMETPHS 15 1
) [ToBTOpEHME, 0606HICHI:I€ " 15 1
CUCTEMAaTH3aIHsI 3HAHHUHA
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1
7 [ToBTOpeHue, 0606HICHI:I€ u 17 9
CUCTeMAaTH3aIHsI 3HAHHUHA
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
Ne i/ Tema YpoKa Ko]—[Tpo,m,]-[],[e Ill/l(l)pOBble
Bceero oOpa3oBaTe/ibHbIE
padoTshI
pecypcesbl
OcHoBHBIE MpaBWIIa U300paKEHUS HA https: //m.edsoo.ru/
PHUCYHKE TIJIOCKOCTH, IMapajuIeIbHBIX 1 0
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
[ToHsATHS cTepeoOMETpHUH: TOUKA, IpsMasl,
IJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE https:// m.edsoo.ru/
MpaBujIa N300paKEHUs Ha PUCYHKE 1 0
IJIOCKOCTH, MTAPAJIICIBHBIX MPSMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[ToHsTHS: TEepeceKarouecs MIOCKOCTH, https: //m.edsoo.ru/
MepeceKaroIIrecs mpsMasi ¥ INIOCKOCTh; 1 0
MOJTYTIPOCTPAHCTBO
[ToHsTHS: TEepeceKarouecs MIOCKOCTH, https://m.edsoo.ru/
MepeceKaroIrecs npsimasi ¥ IIOCKOCTb; 1 0
MOJTYTIPOCTPAHCTBO
MHororpaHHuKH, H300pakeHne https://m.edsoo.ru/
MIPOCTEHIIINX MPOCTPAHCTBEHHBIX QUTYP, 1 0
HECYIIECTBYIOINUX O0HEKTOB
MHororpaHHuKu, U300paKeHUE https; //m.edsoo.ru/
MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP, 1 0

HECYIIECTBYIOIUX 00HEKTOB




AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CIIEJICTBUS U3 HUX

https://m.edsoo.ru/

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

https://m.edsoo.ru/

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 Hux. CrocoOnl 3aaHus
MPSIMBIX U IJIOCKOCTEHN B IPOCTPAHCTBE.
O0603HaYeHUS IPAMBIX U TJIOCKOCTEH

https://m.edsoo.ru/

10

N300pakeHne ceueHnil mupaMuabl, Kyoa u
MIPU3MBbI, KOTOPBIE ITPOXOJAT YEpe3 UX
pEopa. M3o0pakeHne epecedcHHsI
IIOJIyYEHHBIX IIJIOCKOCTEN. PackpammBanue
IIOCTPOCHHBIX CEYEHUH Pa3HBIMU LBETAMU

https://m.edsoo.ru/

11

N300paxenune cedyeHuit nupamuibl, Kyoa u
IIPU3MBI, KOTOPEIE IPOXOIAT YEepe3 UX
pé6pa. N3o0paxkeHue nepeceueHust
MOJTyYEeHHBIX TUIOCKOCTeH. PackparimBanue
MOCTPOEHHBIX CEUEHUH pa3HBIMU 1IBETaMH

https://m.edsoo.ru/

12

N300paxenune cedeHunit nupamuibl, Kyoa u
IIPU3MBI, KOTOPEIE IPOXOIAT YEPE3 UX
pé6pa. N3o0pakeHune nepeceueHust
MOJTyYEHHBIX TUIOCKOCTe!. PackparmBanue
MOCTPOSHHBIX CEUCHHUH Pa3HBIMH 1IBETAMH

https://m.edsoo.ru/

13

N300paxenune cedyeHuit nupamuibl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 UX
pé6pa. NzobOpaxkeHune nepeceueHust
MOJTyYEHHBIX TUIOCKOCTe!. PackparimBanue

https://m.edsoo.ru/




IMOCTPOCHHBIX CeUeCHUM Pa3HbIMU LIBETAMU

14

15

16

17

18

19

Mertopa cnenoB i HOCTPOCHUS CEUEHHUH

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CaolicTBa niepece4eHnii IpsIMbIX U
MIOCKOCTEH

MeTon crieioB ISl IOCTPOSHUS CEUSHUH.
CBoiicTBa nepeceueHuid NpsIMbIX U
IIJIOCKOCTEN

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha pEbpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMHCh 11aroB
MMOCTPOEHUS

ITocTpoeHue ceuenuii B nupamuie, Kyoe mo
TpéM TouKaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alIUCh 11aroB
IIOCTPOEHUS

[TocTpoenue ceuenunii B mupamu/ie, Kyoe mno
TpéM TouKaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
IIOCTPOEHUS

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/

20

[TocTpoenue ceuenunii B mupamu/ie, Kyoe mo
TpéM TouKkam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
IIOCTPOEHUS

https://m.edsoo.ru/

21

[ToBTOpenue manumerpun: Teopema o
MPOIOPLHMOHANIBHBIX oTpe3kax. [Tonobue

https://m.edsoo.ru/




TPEYroJIbHUKOB

22

23

24

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B CEUEHUSAX Ha
BBIHOCHBIX 4epTexkax. Mcropus pazButus
IJITAHUMETPUH U CTEPEOMETPUH

KontponbHas pabota "AKCHOMBI
crepeomerpun. Ceuenus"

Bzaumnuoe PacCIIOJIOKCHUC IIPAMBIX B

IIpOCTPAaHCTBC. CerH_[I/IBaIOH_II/ICCSI IIpsAMBIC.

[Ipu3Haku CKpEMMUBAIOIINXCS MPSMBIX.
[TapannensHbie MpsiMble B TPOCTPAHCTBE

https://m.edsoo.ru/

https://m.edsoo.ru/

25

26

27

Teopema o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOI NapajieIbHON
JAHHOM NPSIMOM, MTPOXOASILIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeXKAaIllel Ha JaHHOU
npsMoi. JlemMma o nepecedeHuu
MapajuieIbHbIX MPSAMBIX INIOCKOCTHIO

[TapannensHOCTB TpeX HMpsiMbIX. Teopema o
TpEX MapajuleIbHbIX IpAMBIX. Teopema o
CKPEIMBAIOIINXCS MPSMBIX

[TapannenpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA NapaJlJIEIbHOTO
npoektupoBanus. M300pakeHue pa3HbIX
¢buryp B mapainenbHON MTPOEKIIUN

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/

28

[enTpanbsHas npoekuus. YToiui ¢
COHAITPaBJIEHHBIMHM CTOPOHAMH. YTOJ
MEXy IPSIMbIMU

https://m.edsoo.ru/




29

3amayn Ha NOKA3aTEILCTBO U
HCCJIEIOBAHHUE, CBSI3aHHBIE C
PacIoJI0KEHUEM MPSMBIX B TPOCTPAHCTBE

https://m.edsoo.ru/

30

[TonsATHA: MapasuIeIbHOCTD NPSMOMN U
IUIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
MapajuIeIbHOCTH NPSIMOU U MJIOCKOCTH.
CaolicTBa napajuieIbHOCTH PSIMOM U
IIJIOCKOCTH

https://m.edsoo.ru/

31

['eomeTpuueckue 3a1aun Ha BHIYUCICHUE U
JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C
MapajuIeNbHOCTHIO MPSMBIX U MIIOCKOCTEN B
MIPOCTPAHCTBE

https://m.edsoo.ru/

32

[TocTpoenue ceueHust, MPOXOASILIETO Yepe3
JTAHHYIO TIPSIMYIO HA YEPTEKE U
MapaJyIEbHOIO IPYrou npsmoit. Pacuér
OTHOILIEHUN

https://m.edsoo.ru/

33

[MapannensHas MPOEKIHs, TPUMEHEHUE JUISI
MIOCTPOEHHUSI CEUEHUH KyOa U
napauienenumnena. CeoncTaa
napauiesienune1a i MpU3Mbl

https://m.edsoo.ru/

34

[TapannensHele wockocty. [pusnaku
HapajyIeNIbHOCTH JIBYX IUIOCKOCTEH

https://m.edsoo.ru/

35

36

Teopema 0 mapajuIeIbHOCTH U
CANHCTBEHHOCTH ITJIOCKOCTH, HpOXOJISIHIeﬁ
yepe3 TOUKY, He MPUHAJICKAIYIO TaHHON
IJIOCKOCTH U CJIEICTBUSA U3 HEE

CBoiicTBa napaJjijiCJIbHBIX IUIOCKOCTEH: 0O
napaJilICJIbHOCTH NPSAMBIX IEPCCCUCHUA IIPU

https://m.edsoo.ru/

https://m.edsoo.ru/




MEePECCUCHHUH IBYX MapaJlIeIbHBIX
IJIOCKOCTEH TpeThe

37

CBoiicTBa mapayyIenbHBIX IOCKOCTEH: 00
OTpEC3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIIOYEHHBIX MEXKY I1apajuleIbHBIMU
IJIOCKOCTSIMU; O IIEPECEUEHUH NIPSMOH ©
JBYMS IapaJljIeIbHBIMU IJIOCKOCTSIMU

https://m.edsoo.ru/

38

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

https://m.edsoo.ru/

39

40

41

42

43

44

[ToBTOpEHME: TPUTOHOMETPUS
MIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA

CoiicTBa Ky0a ¥ MPSIMOYT'OJIBLHOTO
napajuleJIenune1a

Beruucnenue JUIH 0Tpe3KoB B KyOe U
MPSIMOYTOJILHOM Tapajuiesenure/ie

IlepnieH IUKYIAPHOCTD NPSMOU U
IJI0CKOCTH. [IpHU3HaK nepneH uKyIspHOCTH
MPSAMON U TIIOCKOCTH

IlepnieH IUKyYIAPHOCTD NPAMOU U
IJI0CKOCTH. [IpHU3HaK nepneHuKyIsIpHOCTH
IIPSIMOM U INIOCKOCTHU

TeopeMa o Cyi1eCTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
yepe3 TOUKY MPOCTPAHCTBA U

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/




MEePIEHIUKYISIPHON K INIOCKOCTH

45

46

47

48

49

50

51

[InockoCTH U EPIIEHIUKYIIAPHBIE UM
IIPsIMBIE B MHOTOI'PAaHHUKAX

[1nockocTH ¥ IepIeHAUKYISIPHBIE UM
MpsIMbIE B MHOTOTPAaHHHUKAX

[lepnennukynsp u HaknoHHas. [loctpoenue
MEePIEHIUKYIISIPA U3 TOYKH HA MPAMYIO

[lepnennukynsp u HaknoHHas. [loctpoenue
MEPIEeHIUKYIIAPA U3 TOYKU Ha MPAMYIO

Teopema o Tpéx neprneHaAnKyIsApax (MpsiMast
u oOpaTHast)

Teopema o Tpéx nepreHAnKyIsApax (mpsmas
u oOpaTHast)

Yron MCKAY CKPpCHIMBAOIIIUMHCA
psAMBIMHA

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/

52

[Tonck nepreHMKyISpHBIX IPSIMBIX C
IIOMOILBIO NEPIEHAUKYIIAPHBIX IIIOCKOCTEN

https://m.edsoo.ru/

53

OpToroHanbHOE IPOEKTUPOBAHUE

https://m.edsoo.ru/




54

[TocTpoenue ceueHuit Kyoa, IpU3MBI,
MPaBUWJILHON MUPAMHJIBI C TOMOIIBIO
OPTOTOHAIBHON TPOEKIHH

https://m.edsoo.ru/

55

[TocTpoenue ceueHuit Kyoa, IpU3MBI,
MPaBUWJILHON MUPAMHJIBI C TOMOIIBIO
OPTOTOHAIBHON TPOEKIHH

https://m.edsoo.ru/

56

CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO
wiockocTH. [lmockoctu cummerpuii B
MHOT'OI'paHHHMKaxX

https://m.edsoo.ru/

57

[Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U
IIJIOCKOCTH KaK CIIECTBUE CUMMETPUU

https://m.edsoo.ru/

58

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PAacCTOSIHUM OT TOYKH O IIJIOCKOCTH

https://m.edsoo.ru/

59

60

61

62

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PAcCTOSTHUM OT TOYKH JO MIIOCKOCTH

CriocoObl OIYCTUTh NEPIEHIUKYIISAPHI:
CUMMETpPHUS, CABUT TOYKH 110 NAPAIIEITbHOU
IpsAMOI

CaBur no HenapauienbHON IpSIMOH,
M3MEHEHUE PACCTOSHUN

Konrtponsnas padora "B3anmuoe
PacroJI0KEHUE NPSMBIX U INIOCKOCTEN B
nmpocTpaHcTae”

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/




63

IToBTOpEHME: Yyros Mexay PsIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMaA
KOCHHYCOB

https://m.edsoo.ru/

64

[ToBTOpEHME: yroyi MexIy
CKPEILMBAIOIINMUCS IPSIMBIMU B
IIPOCTPAHCTBE

https://m.edsoo.ru/

65

FGOMeTpI/ILIeCKI/Ie METOAbI BBIYUCICHUA
yriia MOy NpsAMbIMUA B MHOT'OI'paHHUKAX

https://m.edsoo.ru/

66

JIByrpanHblil yroi. CBOMCTBO JIMHEHHBIX
YIJI0OB IBYTPAaHHOIO yIia

https://m.edsoo.ru/

67

[lepnennukynspHeie miockoctu. CBoiicTBa
B3aMMHO NEPIEHIUKYIISIPHBIX IJIOCKOCTEN

https://m.edsoo.ru/

68

69

70

71

IIpu3Hak nepnesmKyIIpHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMON
MEePECEUCHUS JBYX MIIOCKOCTEN
NEPHNCHANKYIIAPHBIX TpeTI)CI\/'I IINIIOCKOCTH
[IpsiMoyroibHBII Mapaienenunen; Kyo;
MU3MEPEHMS], CBOMCTBA IPAMOYTOJIBHOTO
napajuiefienuneaa

TeopeMa 0 1MaroHanu NPSMOYTOIBLHOTO
napajuieJIienuIe/ia U CIeICTBUE U3 Hee

CTCpCOMCTpI/I‘-ICCKI/Ie " NPUKIIaIHBIC
3aaa4u, CBA3aHHBIC CO B3aUMHBIM

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/




PACIIOJIOKCHHUEM MIPAMBIX U INIOCKOCTHU

72

73

74

75

76

77

[ToBTOpEHME: CKPEIIMBAIOIIUECS MIPSMBIE,
napajuieJbHbIe MIOCKOCTU B CTAHJAPTHBIX
MHOT'OTpaHHUKAX

[Tapa mapannenpHbIX IIOCKOCTEN HA
CKPEIMBAIOIINXCS MPSMBIX, PACCTOSIHHE
MEX/y CKPEIIUBAIOIUMUCS MPSIMBIMU B
MIPOCTBIX CUTYaLUSIX

PaccrosiHre OT TOYKH 10 MIIOCKOCTH,
paccTosiHue OT IPSIMOM J0 INIOCKOCTH

Brruucnenue paCCTOﬂHI/Iﬁ MCKIAY
CKPCHIUMBAOIIUMHUCH ITPAMBIMUA C IIOMOIIBIO
HepHeHﬂHKynﬂpHOﬁ IIJIOCKOCTH

TpEXrpanHblii yroi, HepaBeHCTBa IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOTO yIiia

DneMeHTHI CPepUIecKoil TeOMEeTPHH:
reo0JIe3N4YeCKue JIMHUMN Ha 3eMie

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/

78

Kontponbnas padota "Yribl u
paccrosiHus"

79

Cucremaruzanus 3HaHUM "MHOrOrpaHHUK
U €ro 2JIEMEHTHI"

https://m.edsoo.ru/

80

[Tupamupa. Bunsl nupamua. [IpaBunsnas
nupamMuaa

https://m.edsoo.ru/




81

[Ipusma. IIpssmas u HaAKIOHHAS IPU3MBI.
IIpaBunbHas npusma

https://m.edsoo.ru/

82

[IpssMolt napaienenunen, NpsMoyroJbHbIA
napaJiesienunes, Kyo

https://m.edsoo.ru/

83

Beintykiieie MHOrorpanHuku. Teopema
Ditnepa

https://m.edsoo.ru/

84

85

Beinykibie MHOrorpannuku. Teopema
Oiinepa. [lpaBunpHbIe U OMyNIpaBUIbHBIE
MHOTOT'paHHUKHU

KontponbHas padota "MHororpaHHuku"

https://m.edsoo.ru/

86

[TonsiTHe BeKTOpa HA MJIOCKOCTH U B
IIPOCTPAHCTBE

https://m.edsoo.ru/

87

CymMma BEeKTOpOB

https://m.edsoo.ru/

88

Pa3zHocTh BEKTOpPOB

https://m.edsoo.ru/

89

[IpaBuno nmapamnenenunena

https://m.edsoo.ru/

90

YMHOKEHUE BEKTOpa Ha YUCIIO

https://m.edsoo.ru/




91

92

93

94

Pasnoxxenue Bekropa o 0azucy Tpéx
BEKTOPOB, HE JIEXKAIIUX B OJJHOM MJIOCKOCTH

CkansipHOe pou3BeieHue

Brruncnenue yria Mexxy BEKTOpaMu B
MIPOCTPAHCTBE

[Ipocreiimue 3a1aun ¢ BEKTOpaMu

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/

95

HpOCTGfII.HHG 3aa4u C BEKTOpaMu

https://m.edsoo.ru/

96

[Ipocreiimme 3a1a4n ¢ BEKTOpaMH

https://m.edsoo.ru/

97

[Ipocreiimme 3a1a4n ¢ BEKTOpaMH

https://m.edsoo.ru/

98

OO0001IIEHNE U CUCTEMATH3AIlNS 3HAHUH

https://m.edsoo.ru/

99

O000I1IEHNE U CUCTEMATHU3AIlNS 3HAHUH

https://m.edsoo.ru/




100 HToroBast KOHTpOJIbHAs paboTa 1 1
101 HroroBas koHTpobHas paboTa 1 1
102 O06o01IeHre U cuCcTeMaTU3alus 3HaHUN 1 0

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6




11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl

[ToBTOopenue Temsl "KoopauHaTet https: //m.edsoo.ru/
1 BEKTOpa Ha IJIOCKOCTH H B 1

npocTtpascTae”

n ) https://m.edsoo.ru/
5 oBTOpeHHe TeMbl "CKanspHoe 1

MPOU3BEJECHNE BEKTOPOB"

n . https://m.edsoo.ru/
3 OBTOpeHHE TeMbl "Brruncnenue yria 1

MEX1y BEKTOpaMH B IIPOCTpaHCTBE"

N " . https://m.edsoo.ru/
4 OBTOpEHHE TeMBbI "YpaBHEHUE TIPSIMOH, 1

MPOXO/SIIEH yepe3 ABE TOUKH"

v https://m.edsoo.ru/
5 paBHEHUE IIIOCKOCTU, HOPMAJIb, 1

ypaBHEHHUE TUIOCKOCTH B OTpe3Kax

v https://m.edsoo.ru/
5 paBHEHUE IUIOCKOCTH, HOPMAJIb, 1

ypaBHEHHUE TUIOCKOCTH B OTPE3Kax

https://m.edsoo.ru/

7 BekxropHoe npousBeneHue 1




JIvHeitHbIe HepaBEHCTBA, TUHEUHOE

https://m.edsoo.ru/

CTaHAAPTHBIC MHOTOT'PAHHHUKHU

8

[IPOrpaMMHUPOBAHUE

Tusei y https://m.edsoo.ru/
9 HNHCUHBIC HCPABCHCTBA, IMHCHUHOC

[IPOrpaMMHUPOBAHUE

A " https://m.edsoo.ru/
10 HAJIUTHUYCCKUC MCTObI pacdycTa yrjiia

MCKAY MPSAMBIMHA B MHOTI'OI'PAaHHUKAX

A " https://m.edsoo.ru/
11 HAJIMTUYECKUE METOIBI pacyera yria

MCKAY MJIIOCKOCTAMU B MHOI'OI'paHHUKax

o https://m.edsoo.ru/
12 OpMyza pacCTOSTHUS OT TOYKH 10

IJIOCKOCTH B KOOpAHWHATAX

0 y https://m.edsoo.ru/
13 AXOXKIACHUC PACCTOAIHHUU OT TOUKH 10

TIJIOCKOCTH B Ky0Oe

0 y https://m.edsoo.ru/
14 AXOXKICHUC PACCTOIHHUU OT TOUKH 0

IIJIOCKOCTH B IIPABUJIBHOW IMHUPAMHU/IE

K 6oma "A https://m.edsoo.ru/
15 OHTpOJIbHAaAg paod0Ta HaJINTU4YECKas

reomeTpus”

c _ https://m.edsoo.ru/
16 CYCHHUS MHOT'OT'PaHHUKOB!




17

CedeHusi MHOTOTPAHHUKOB: METO/T
CJIENOB

https://m.edsoo.ru/

18

CeueHust MHOIOTPaHHUKOB:
CTaHJApTHBIE INIOCKOCTH, IIEPECEUCHMUS
HPAMBIX U IIJIOCKOCTEH

https://m.edsoo.ru/

19

[TapannenpHble NPAMBIE U TIIOCKOCTH:
IapaJljieIbHbIE CEYEHUs

https://m.edsoo.ru/

20

[TapannenpHble NPAMBIE U TIIOCKOCTH:
pacy€T OTHOLICHUI

https://m.edsoo.ru/

21

[TapannenpHble NPAMBIE U TIIOCKOCTH:
YIJIBI MEK1Y CKPEIIMBAIOIIUMUCS
MPSAMBIMHA

https://m.edsoo.ru/

22

23

24

25

[TepnieHauKyIApHBIE IPSIMBIE U
IJIOCKOCTH: CTaHJApTHBIE Maphbl
NEePIEeHIUKYISPHBIX MIOCKOCTEN U
IPSIMBIX, CHMMETPUH MHOTOTPaHHUKOB

[lepnienauKyIApHBIE IPSIMBIE U
IUIOCKOCTH: TeOpeMa O Tpex
NepIeHIUKYIsIpax
[lepnieHiuKyIsIpHBIE IPSIMBIE U
IJIOCKOCTH: BBIYUCIIEHHUS JJIMH B
MHOTOTpaHHHUKaX

[ToBTOpeHue: muomamu
MHOTOYTOJTBHUKOB, ()OPMYIIBI JJIs
TJI0MIAJIEH, COOOpaKEHUS IO 100U

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/




26

[ToBTOpenue: miomanu
MHOTOYTOJIbHUKOB, (POPMYJIBI J1J1s1
IO e, COOOpaKEHHUS TTO100MSI

https://m.edsoo.ru/

27

[ToBTOpenue: miomanu
MHOTOYTOJIbHUKOB, (POPMYJIBI 17151
TJI0IAJIeH, COOOpaKEHUS IO 100U

https://m.edsoo.ru/

28

[Tnomaau cedeHnii MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUs MOA00HS

https://m.edsoo.ru/

29

[Tnomaau cedeHnii MHOTOTPaHHUKOB:
TUTOINAAH TOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKeHUs o 100ust

https://m.edsoo.ru/

30

31

32

33

34

KonTponbnas padora "[loBTopenue:
MHOTOTPaHHHUKH, CEUCHHUS
MHOTOTPaHHHUKOB"

O6BéM Tena. OOBEM MPSIMOYTOIBLHOTO
napaJuleenumneaa

3anmaun 06 yaBoeHuu Kyda, o
KBaJIpaType Ky0a; O TPUCEKIIHH yTiia

CrepeoMeTpHuueckue 3a1aul, CBI3aHHbIE
¢ 00bEMOM IIPSIMOYTOIBHOTO
napaJenenuneaa

HpI/IKJ'Ia,Z[HBIe 3aaa4u, CBA3aHHBIC C
BBIYHCIICHHEM 00BEMa npsAMOYT'OJIbHOT'O
napajjejienmicaa

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/




35

O0BEM TIPSIMON MPU3MBI

https://m.edsoo.ru/

36

CrepeoMeTpuueckue 3aauu, CBI3aHHbIE
C BBIYUCIIEHHEM 00BEMOB MPSAMOi
MPU3MBI

https://m.edsoo.ru/

37

[Ipukiagnaelie 3a1a4u, CBsI3aHHBIE C
00BEMOM MPSAMON MPU3MBI

https://m.edsoo.ru/

38

Brruucnenue 00EMOB TEJ C TOMOIIBIO
onpenenéHHoro uuterpaiga. Oopém
HAKJIOHHOM NPU3MBI

https://m.edsoo.ru/

39

Brrunciaenne 00bEMOB TEI ¢ HOMOILBIO
onpenenéHHoro uuterpaiga. Oopém
HI/IpaMI/I)II)I

https://m.edsoo.ru/

40

41

42

43

®opmyna 00bEMa NUpaMuabL.
OTtHomeHne 00bEMOB TUPAMUT C
00LINM YIJIOM

dopmyna 00bEMa MUPaMH/IBL.
OTtHomeHne 00bEMOB TTUPAMUS C
00LINM YIJIOM

CrepeomeTpHyecKHe 3a/1a4u, CBSI3aHHbIE
¢ 00bEMaMU HaKJIOHHON MPU3MBI

CrepeomeTpuyuecKue 3aJa4u, CBI3aHHbIE
¢ 00bEMaMH MUPaAMHUJIBI

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/




[Ipuknanueie 3apaun mo Teme "OObEMBI

https://m.edsoo.ru/

44 Ten", CBsA3aHHBIE ¢ 00HEMOM HAKIOHHOM
HPU3MBbI
e https://m.edsoo.ru/
45 [puxnagnaeie 3anaun no Teme "OO0bEMBI
Tes", CBA3aHHBIE C 00BEMOM IMPAMUIBI
16 [Tpumenenne 00bEMOB. Brruncienue https://m.edsoo.ru/
PaccTOsHUSA J0 IIOCKOCTH
47 Kontponbnas padota "O0bEM
MHOTOTrpaHHHKaA"
[{umuHapHYEcKas IIOBEPXHOCTD, https://m.edsoo.ru/
48 00pa3yromue MUIHHIPUICSCKON
MIOBEPXHOCTHU
y y https://m.edsoo.ru/
49 Humuuap. [IpsMoi KpyroBon HUIMHAD.
[Tnomaab MOBEpXHOCTH LIMIIMHAPA
K 5 https://m.edsoo.ru/
50 OHMYECKAsl IOBEPXHOCTh, 00pa3yrole
KOHMYeCcKoH noBepxHocTu. Konyc
C https://m.edsoo.ru/
51 €4EHNE KOHYCa TUNIOCKOCTBIO,
napaieIbHOM IIOCKOCTH OCHOBAHUS
52 VYceuénnslii konyc. M3o00paxenue https://m.edsoo.ru/
KOHYCOB U YCE€UEHHBIX KOHYCOB
- Inoma s 60K0BOM MOBEPXHOCTH https://m.edsoo.ru/

ITOJIHOM ITOBEPXHOCTU KOHYyCa




54

[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYCa

https://m.edsoo.ru/

55

CrepeomeTpHuuecKue 3a1a4u Ha
JO0Ka3aT€jIbCTBO U BBIYMUCIICHUC,
IIOCTPOEHUEM CEYEHUHN LUIUHAPA,
KOHYca

https://m.edsoo.ru/

56

57

58

59

60

61

CrepeoMerpuueckue 3ajaun Ha
J0Ka3aT€JIbCTBO U BBIYMCIICHHUC,
IIOCTPOEHUEM CEYEHUN LUIUHAPA,
KOHyCa

HpI/IKJIaHHBIG 3aga4u, CBA3aHHBIC C
OUIMHAPOM

HpI/IKJ'IaI[HBIC 3aaa4u, CBA3aHHBIC C
OUIMHAPOM

Cdepa u map

[Tepeceuenue cdepsl U mapa ¢
iockocThio. Kacanue mapa u chepbl
IUIOCKOCTBIO. Buj u n300paxenue mapa

[lepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u chepbl
IUIOCKOCTBIO. By u n300paxenue mapa

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/




VYpasuenue chepsl. [Lmomans chepsr n

https://m.edsoo.ru/

62 N .
e€ acrei
https://m.edsoo.ru/
63 Cummetpus cdhepsl U mapa
CrepeomeTpHuuecKue 3a1a4u Ha
P P https://m.edsoo.ru/
64 JIOKA3aTeIbCTBO M BBIYUCIICHUE,
CBSI3aHHBIE CO CEPOH U Mapom,
MOCTPOEHUEM HX CEUCHHH TIOCKOCTHIO
CrepeomeTpuuecKue 3a1a4u Ha
P P https://m.edsoo.ru/
65 JIOKA3aTeIbCTBO M BBIYUCIICHUE,
CBSI3aHHBIE CO CEPOH U Mapom,
MIOCTPOCHUEM UX CEYCHHI IIIOCKOCTHIO
n https://m.edsoo.ru/
66 PUKJIQTHBIC 3a/1a49H, CBSI3aHHBIC CO
chepoit u mapom
[ToBTOpEHNME: OKPYKHOCTH Ha https://m.edsoo.ru/
67 TJIOCKOCTH, BBIYHCIICHUS] B OKPY)KHOCTH,
CTaHJapTHBIC TTOA00US
P 5 https://m.edsoo.ru/
68 a3TTUYHbIE KOMOWHAITUH TeJ BpaLeHUS
¥ MHOTOTPAaHHHUKOB
3 " https://m.edsoo.ru/
69 anauu no Teme "Tena u MOBEpXHOCTH
BpaieHus"
70 3anauu o Teme "Tena v MOBEPXHOCTH h'['[pSZ// m.edso0.ru/

BpanieHus"




71

72

73

74

75

76

KonTtponpHas padora "Tena u
IIOBEPXHOCTHU BpaleHus"

O0BeéM muuHapa. Teopema 06 00bEME
IPSIMOTO ITUIHH]IPA

Brruncnenre 06bEMOB Tell ¢ TOMOIIBIO
onpeaenéHHoro unrerpaia. O6bpém
KOHYycCa

[Lnomaan OOKOBOU M OJIHOM
MOBEPXHOCTH KOHYCa

CrepeomeTpHuyecKHe 3a/1auu, CBSI3aHHbIE
C BBIYMCIIEHHEM 00BbEMOB LIMIMH]PA,
KOHYCa

[Tpuxnanueie 3ana4un o Teme "OObEMBI
Y TUIOLIAU OBEpXHOCTEH Ten"

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/

77

78

O0BEM 11apa u MapoBOTO CEKTOpA.
Teopema 06 06véme mapa. [lnomans
cdeprl. CTepeoMeTprUueCKUe 3a/1a4H,
CBSI3aHHBIE C BEIYMCICHUEM 00BEMOB
1Iapa, I1apoBOro CETMEHTA U IapOBOTO
CeKTOpa

[Ipuknanueie 3apaun mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
wiomaabio chepsl. COOTHOIIEHUS
MEXy IUIOIASIMU TIOBEPXHOCTEN U

https://m.edsoo.ru/

https://m.edsoo.ru/




00BpEMaMU ITOTOOHBIX TEN

79

[TomoOHBIE TETa B IPOCTPAHCTBE.
N3menenne 06bEMa mpu 1o 100uu.
CrepeoMeTpruecKUe 3a]a4u, CBSI3aHHbBIC
C BBIYUCIICHHEM 00BEMOB TE U
IJIOIIAeH TOBEPXHOCTEN

https://m.edsoo.ru/

80

81

82

83

KoHntponbnas padorta "[lnomann
MOBEPXHOCTU U 00BEMBI KPYTJIBIX Te"

JIBM>KeHHMSI IPOCTPAHCTRA.
OrobOpaxkenus. JIBUKEHUS U PAaBEHCTBO
¢buryp. O6mue cBoiicTBa IBUKEHUN

Bubl nBukeHuit: napamieibHbII
MePEHOC, LIEHTpaJIbHAsi CHMMETPHUS,
3epKajibHasi CAMMETPHSI, TOBOPOT
BOKPYT IIPSIMOU

[IpeoOpa3zoBanust mogobus. [Ipsmas u
cdepa Ditnepa

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/

84

I'eomerpuueckue 3agaun Ha
IIPUMEHEHUE IBUKEHUS

https://m.edsoo.ru/

85

Kontponbnas padota "BekTops! B
npoctpaHcTse”

86

Ob6o6maromiee nosropenue 11 nonsTuit
U METOJI0B Kypca reomerpun 10-11
KJIaCCOB, CHUCTeMAaTH3aIlNs 3HAHWI1:
"ITapanienbHOCTh MPSMBIX U
MJIOCKOCTEH B poCcTpaHcTBe"

https://m.edsoo.ru/




87

Ob6o6maromee mosropenue 11 nmonsTuit
1 METOJI0B Kypca reomerpuun 10-11
KJIACCOB, CUCTeMAaTH3allisl 3HAHUIL:
"BekTopsbl B npocTpaHcTse"

https://m.edsoo.ru/

88

Ob6o6maromee nosropenue 11 nmonsTuit
U METOJ0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aLMsl 3HAHUI:
"BekTopsbl B npocTpaHcTse"

https://m.edsoo.ru/

89

Ob6o6maromee mosropenue 11 moHsTHii
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWI:
"O6beM MHOTOTpaHHUKa"

https://m.edsoo.ru/

90

Ob6o6maromee mosropenue 11 moHsTHit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3allNs 3HAHWI:
"O6beM MHOTOrpaHHUKa"

https://m.edsoo.ru/

91

Ob6o6maromee noropenue 11 nonsTuit
¥ METO/I0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlNs 3HAHWIA:
"Ilnomaay MOBEPXHOCTU U 0OBEMBI
KpYyTJbIX Ten"

https://m.edsoo.ru/

92

O6o06matomiee moropenue 11 monsTuit
U METOJI0B Kypca reomerpun 10-11
KJIaCCOB, CHUCTeMAaTH3aIlNs 3HAHWI1:
"ITnomaay MOBEPXHOCTU U 0OBEMBI
KpyTJbIX Ten"

https://m.edsoo.ru/

93
94

HtoroBast KOHTpoJIbHAs paboTa

Hroropas KOHTpPOJIbHAA pa60Ta




95

[ToBTOpEHME, 0000IIICHUE 1
CHCTEMAaTU3alNs 3HAHUH

https://m.edsoo.ru/

96

Hcropus pasBUTHS CTEPEOMETPUM KAK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/

97

Hcropus pasBUTHS CTEPEOMETPUH KaK
HAyKU U €€ pOilb B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ pOilb B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/

99

100

101

102

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ poilb B pa3BUTUU
COBPEMEHHBIX UHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HAyKU U €€ poilb B pa3BUTUU
COBPEMEHHBIX UHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BuTus CTepeoOMETpUH Kak
HaYKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

Wcropus pa3BuTus CTEPEOMETPUH KaK
HaYKU U €€ poJib B pa3BUTUHU

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/




COBPCMCHHBIX MHKCHCPHBIX U

KOMITBIOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Maremaruka. Anredpa v Hayaia MaTeMaTH4ecKoro aHanusa, 10 kmacc/
Mep3snsk A.I'., Homuposckuit JI.A., [lonsakos B.M.; nox penakuuein
[Tononbckoro B.E., O011ecTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
N3natensckuii nentp « BEHTAHA-I'PA®y; AkuinoHepHOE 00I11€CTBO
«M3narenbctBo «IIpocBemeHune

* Maremaruka. 'eomerpus, 11 knacc/ Mepsmsik A.I'., Homuposckuit 1. A.,
[TonsixoB B.M.; mox penakuueii [Togonsckoro B.E., O6miecTBo ¢ orpaHnyeHHOM
oTBeTCTBEHHOCTHIO M3narensckuii nentp «BEHTAHA-I'PA®»; Akunoneproe
obmectBo «M3natenscTBO «IIpocBeiienne»

2. T'eometpus. 10 knacc YrnyOnenusiit ypoens A. I'. Mepaisik, . A.
Homuposckui, B. b. ITononckuit, M. C. Skup ; noxa. pea. B. E. [lononsckoro. —
4-¢ w3n., nopad. — M. : Benrana-I'pad, 2019. — 368, [2] c. : un. — (Poccuiickuii

y4eOHUK

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA
2. Maremaruka . ['eomeTpus. YrinyOneHHslid ypoBeHsb : 10 kiacc : METOUYEeCcKOe
nocobue / E. B. bymiko, A. I'. Mep3zinsk, B. b. ITonouckwuit, M. C. Sxup. — M. :

Benrtana-I'pad, 2020. — 113 c. : w1 — (Poccuiickuit yueOHUK)

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
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